Re-vegetation plays a fundamental role for erosion control and plant recovery in lands affected by gully erosion. Bioengineered practices facilitate the gullies rehabilitation. Objectives of the research were: 1) Identify taxonomically the pioneer vegetation on each gully section; 2) Characterize vegetation distribution preferences and 3) Assess structural/ functional traits to recognize erosion control key species. Bioengineering was applied in a watershed belonging to Sierra Madre del Sur, at Oaxaca, Mexico, on eight gullies, with local support and minimal investment. "La Mixteca" is a poor ecological and socio-economic region, comparable to other regions of the world. The Initial Floristic Composition (IFC) inventory is the baseline of the successional process. The transect method was used to determine the colonization of species. Cover abundance of registered species was estimated using the semi-quantitative scale of Braun-Blanquet. This procedure was repeated in five different positions (floor, hillslopes and tops), in the cross section of the gully. Through correspondence analysis and clustering, the distribution of species was analyzed. Adequate responses were obtained in soil retention (quantity) and plant cover (existence and diversity); as measurable indicators of the bioengeneering works efficiency. Occupation of soil by native species from the Tropical Deciduous Forest was favored using live barriers. We detected species guilds with spatial distribution preferences in the gullies cross section. Plant cover characterization includes: native colonizer species, herbaceous, shrubby and trees of the forest community bordering the gully area, with cover abundance and structural/functional traits, useful to protect degraded areas. This spatial occupation process of plants responds to a secondary succession in gullies, where the proposed IFC model is correctly represented through bioengineering. Natural establishment of plants was successful by traits of species such as extensive root system and sexual/vegetative reproduction.
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Introduction
A major cause of land degradation is gully erosion, a process of forming deep grooves in the soil impossible to remove with traditional agricultural implements. Gullies are caused by accumulation of converging water flows at the lowest point on the ground (Valentin et al. 2005; White and Lal 2010) . The presence of this type of erosion increases the loss of agricultural land and accelerates the sediment production and transport. Runoff also increases in the lower part of watersheds, with the consequent reduction in the availability of water for crops, water courses pollution and decreasing the capacity of the hydraulic infrastructure (Poesen et al. 2003) .
The assistance process for coating a degraded, damaged or destroyed ecosystem is defined as ecological restoration (SER 2002) and the goal of restoration is to achieve a self-regulating ecosystem functional state (Cavaillé et al. 2015) . Gully erosion control is based, in most cases, in the construction of permanent structures placed as barriers transversely to the water flow. Bioengineering has shown that by combining the structures with the benefits of vegetation, efficiency increases and investment costs are reduced (Desta and Adugna 2012) . Bioengineering practices allow recovering areas with gullies since they reduce the runoff and increasing infiltration; and managed gullies can function as sediment traps .
The vegetation that develops in the gullies, associated with bioengineering practices, interacts in such a way as to favor the establishment and development of more vegetation improving progressively the retention capacity Rey and Burylo 2014) .
Plants that settle in deteriorated sites have to compete to survive, occupy and dominate space. Recovery from degradation is most likely to be initiated by species that already exist in, or adjacent to the affected area. Model applied to study succession of abandoned agricultural fields, named Initial Floristic Composition (IFC) was proposed by Egler (1954) . IFC suppose that early colonizing plants both pioneer and climax species, were already present at the site but their dominance were different in the phase of colonization (Alcaraz-Ariza 2013). Some species germinated and established quickly, while others germinated faster but grew slowly for a period of time, and others were established later. It is inferred that the recolonized site is rehabilitated over time by a selection of long-lived species, rather than by species succession at random. Herbaceous vegetation creates negative interactions with each other, while some nursing shrubs facilitate the progression of tree species (Gómez-Aparicio 2009). Initial Floristic Composition in gullies post-bioengineering is the key reference to record successional changes and their impact on the gullies rehabilitation.
In dry conditions, pre-existing vegetation in degraded habitats influences species establishment phase. Initial species colonizing a site have succeeded in developing within over degraded soils because they have structural and functional attributes which facilitate their establishment. Attributes that make plants attractive for use in erosion control are related to soil retention capacity. In order to apply bioengineering on the hillslopes of road works, a recommendation is that the proposed plant species have roots with small diameters and high tensile strength and elasticity (Sánchez-Castillo et al. 2017) . Community assemblies would differ according to the type of protection designed for the gully floor.
Based on the background, and in order to amend the problem of severely degraded areas with gullies in "La Mixteca" (Figure 1 ), a recovery plan was implemented in a micro watershed. Our questions were focused on the plant recovery. What are the species that initiate the colonization of the sites after applying bioengineering works? Does the floristic inventory contain unique or diverse functional groups? Are the plant species of the dry period different from the wet period? Are there associated species by position in the cross section of the gully? Is there a preference for the species to be placed in specific soil conditions after the bioengineering works? What structural or functional attributes stand out in the species, to be successful in covering the gully?
After establishing bioengineering practices three objectives were addressed: 1) Identify taxonomically the pioneer vegetation on each gully section; 2) Characterize vegetation distribution preferences and 3) Assess structural/functional traits to recognize erosion control key species.
The hypotheses propose that in La Mixteca, plant colonization begins with the native and herbaceous species of the forest community bordering the gully area; the floristic composition is indifferent to the position in the cross section of the gully; and key species to erosion control will be plants with structural/functional traits that contribute to the recovering of bare soil. The elapsed time between the placement of live barriers and gullies stabilization was five months, enough time for pioneer species mainly herbaceous and some shrubs begin their anchoring as seedlings and continue growing towards the juvenile stage. Effects of bioengineering on the gullies transformation and the successional changes will be detected through time, at short, medium and long terms. The goal is explain how bioengineering coupled with colonizer plants (Initial Floristic Composition IFC), contribute to revegetation and thus, gully remediation. In later years, this information will be a reference for reassessing, and to find relevant species role in the successional process.
Material and Methods

Study area
The gullies system of Santa Maria Tiltepec micro watershed belongs to Physiographic Province Mixteca Alta in the Sierra Madre del Sur, Mexico. "La Mixteca" is located to the Northwest of Oaxaca State, between 17°28' N and 97°21' W; altitude of 2195-2321 m above sea level (asl). The area climate is temperate humid [C (w 1 )] , with summer rainfall and low precipitation in the rest of the year (Garcia and CONABIO 1998 (INEGI 2007) , a dark surface layer rich in organic material, calcium carbonate below, and high base saturation to a depth from 50 to 100 cm before reaching parental rocky material. In "La Mixteca" region, the problem of erosion has reached alarming rates, 60% of its surface is degraded by erosion in high and very high severity, due to deforestation, overgrazing (Contreras-Hinojosa et al. 2003 , 2005 and the abandonment of preHispanic conservation practices on steep hillslopes (Leff et al. 1990; Bravo et al. 1993) . Nowadays above description might be different given the poor state of soil conservation, since much of the lands of this area have eroded to expose the parental rocky material.
Sampling sites
The drainage network formed by a main gully and three tributary gullies was found using a high resolution unmanned aerial vehicle, obtaining 557 imagery taken at a height of 208.53 m, to generate an ortomosaic and a digital model of elevation of gullies, with an accuracy of 0.264 m pixel -1 . There was a ground control with eight points raised in the terrain using a differential GPS Promark 2 model with high precision, which allowed count on coordinates and elevations for geo-referencing of orthophotos. Imagery and control points were processed with the Agisoft PhotoScan software.
The sampling of five sites distributed along the micro-watershed was carried out to know the characteristics of the soils. A sample soil was taken in the bed, hillslope and top of the gullies in each site, at a depth of 0 to 15 cm to determine: Organic Matter (OM), pH, Electrical conductivity, Hydraulic conductivity (K), Field Capacity (FC), Permanent Wilting Point (PWP) and Texture.
The properties of the sediments retained in the live barriers were sampled after the 2015 rainy season. Some characteristics quantified of the retained sediments were: Sediment retention area, Depth of siltation in the barrier, Length of siltation, Area of the gully with siltation, Volume of siltation, Weight of sediments, and Specific degradation. Soil samples were taken from two depths, 0-15 cm and 15-30 cm. The control soil sample was taken from a site adjacent to the barrier. Traits determined were: Proportion of sand, clay, silt, to define texture class, BD = Bulk density (Mg m -3 ), FC, PWP, K, N = Nitrogen, OM.
Bioengineering practices
Bioengineering to control water erosion is an innovation in La Mixteca. Camacho (2011) mentioned it at the forested area of Santa Maria Yavesia, Oaxaca, located at the headwaters of the Rio Papaloapan. Average rate of soil erosion without conservation programs reaches 10.6 Mg ha -1 y -1 , while using terraces or bioengineering, reduces erosive rate below 6.5 Mg ha -1 y -1 . The author proposed to acquire knowledge of the composition of the plant community and to assess environmental services conservation, as requirements to monitor the restoration plan.
We applied bioengineering practices in 2015. Treatment consisted in rehabilitation and raising of a handmade stone dam constructed at the lower part of the watershed. These actions were performed by the producers of the region, and materials were provided by the World Wildlife Foundation through Oaxaca Community Foundation. Live barriers were established on eight gullies (Figure 2 ). Erythrina americana Mill. (colorin, pipal), a native species of the area, was planted in six gullies draining to the dam to generate sediments accumulation and land coating with vegetation cover. Live barriers were conformed with E. americana trunks of larger diameters (>10 cm), fixed on the floor of the gully, 20 or 30 cm deep, spaced 0.5 to 1.0 m, with effective barrier height between 1 and 1.5 m. Upstream beyond the barriers some branches of Dodonaea viscosa (jarilla) and other shrubs were transversely placed to form the sediments retention filter and to permeate runoffs. For each site, gullies cross section was differentiated in five positions in order to determine the species preference when colonizing the site: right top (RT), right hillslope (RH), gully floor (GF), left slope (LS) and left top (LT).
Registration and identification of vegetation
Period of maximum growth for the vegetation is during rainy summer (July-September), although some species can be established in the dry period (February-March). Both periods were sampled in the same year, during February on 4 sites in order to refine sampling method, in this time the bioengineering works started and the sampling was random; and again, after setting live barriers in the humid period, in July on 8 sites, when colonizer plants appear as soon as the stabilization by the dams began to be noticed. Transects 4 m long (2 m downstream and 2 m upstream of the living barrier) by 2 m wide were carried out, except in the gully floor which was considered the total width. Species richness and their cover abundance in each position, was recorded with reference to the (B-B) Braun-Blanquet (1979) semi quantitative scale: (r) a plant or very little coverage, (+) very low coverage (<1%), cover class (1) 1%-5%, (2) 5%-25%, (3) 25%-50%, (4) 50%-75%, (5) 75%-100%.
Species recorded in the samples were collected, and identified during 2016 by using taxonomic guides and the floristic list of the area (Cruz 1992; Calderón et al. 2005; Grether et al. 2006; GuizarNolasco et al. 2010) . After identification, the sampling was contrasted with herbarium-hortorio CHAPA, Colegio de Postgraduados collection. The floristic list obtained included species from both the dry and the humid season and every species was cataloged as a six letter acronym, three-letters for the genus and other three for the species.
Transformation of scale richness-coverage and statistical methods
In order to analyze information obtained on each cross section of the gully, Braun-Blanquet scale transformation was adjusted to percentages (Pyšek et al. 2004) , to get cover abundance quantitative data (%): (1) 0.1, (+) 0.5, (1) 2.5, (2) 15.0 (3) 37.5, (4) 62.5, (5) 
Structural/functional characteristics of the important species
Plant species that stood out in the TCA as suitable for control water erosion were revised in their structural/functional traits: life form, coverage, foliage density, reproductive systems, and root system. This last character is related to soil stabilization potential. Burylo et al. (2007) , De Baets et al. (2009), and Cavaillé et al. (2015) mentioned that plants effectiveness for erosion control depend on their root architecture and its mechanical properties, so these features were examined in detail and confronted with literature.
Results
Characteristics of the gullies, soil properties and sediments retained by live barriers
Morphometric parameters of Santa María Tiltepec micro-watershed are indicated in Table 1 , and characteristics of each gully are shown in Table  2 ; the majority of the gullies are located between 2185 and 2197 m asl, five gullies are oriented to the Northeast, two to the East and one to the Southwest; the drainage area is very high in gullies 4 and 6, up to 14 times more than in gullies with less drainage. Physicochemical data of soils by position in cross section of gullies are specified in Table 3 . The soils of the micro-watershed under study have a sandy loam texture, although some loamy and clayey soils are also present. The electrical conductivity ranges from 0.09 to 0.15. Organic matter content is between 0.10 and 0.88 (%), the hydraulic conductivity varies 1.13-9.94 cm h -1 and the pH is 7.3-8. Retained sediments measurements by each live barrier are detailed in Table 4 , and the physicochemical characteristics of the sediments and soils in dam and live barriers are referred in Table 5 . Sediments retained with bioengineering practices have characteristics such as Bulk density ranging from 1.20 to 1.42 Mg m -3 and texture ranging from loam to silty clay. In relation to fertility, elements such as Nitrogen content range from 0.023%-0.046% and Organic matter from 0.050%-0.785%. The hydrological property analyzed for the sediments showed hydraulic conductivity ranging from 5.0 to 29.3 mm h -1 .
Initial Floristic Composition in gullies
Forty colonizing species were identified in the gullies (Table 6 ). Six species were found in the dry period, 11 in the humid period and 22 species occurring in both periods. The most common species belong to the Asteraceae, Poaceae and Fabaceae families. Nineteen herbaceous species, 19 shrubs and 2 trees were recorded.
The change of each site as response to the rainy season is showed in Figure 3 . Although live barriers 4 and 6 were sampled, they collapsed due to the maximum water flow. These structures were located on the main natural ditch, which drains the main runoff of the watershed. Position in the cross section was important for the establishment of some species.
Species differentiation through
Correspondence Analysis according to their position in the gullies cross section At the left end of Axis 1 sites 3 and 5, Galium mexicanum and Opuntia sp. were dominant presenting the highest percentages of cover abundance on the hillslope. The sites covered mainly with Baccharis salicifolia were 2, 3 and 5, tending to establish in the RT of the gullies.
In the RT of the 1, 4 and 8 sites, Hilaria cenchroides, Bouteloua triaena and Gymnosperma glutinosum stood out. These sites clustered near the intersection of Axis 1 and 2.
An integrated (1LT, 2LT, GF) group was observed in the space defined by the lowest values of Axis 2. In this group, the clear differentiation of floristic composition of the LT regarding other positions is due to the dominance of Salvia melissodora and Bothriochloa hirtifolia.
Site-Species Relationship based on TwoWay Clustering Analysis
Cluster analysis of SU and related species ( Figure 5 ) allowed us to identify five groups (35%). In particular, the group located in the left top stands out because it is the peak at sites 2, 4 and 5. They show affinity because of the presence of grasses Bouteloua triaena and Hilaria cenchroides, and the shrubby Dalea versicolor and Salvia melissodora.
Another group that shows great similarity in its composition is located in the central part of the diagram. It corresponds to the position of the hillslope in sites 1, 3, 4, 7 and 8. The species with more cover in this position are: Gymnosperma glutinosum, Desmodium subsessile, Baccharis heterophylla, Muhlenbergia rigida and Dalea lutea. Differentiating clearly from the rest of the groups, the highest cover abundance values corresponded to Amelanchier denticulata, Muhlenbergia rigida, Clinopodium mexicanum and Dalea lutea. These species agglomerated in the right bottom of the graphic, in a group composed by the top position on sites 4, 6, 7 and 8.
Structural/functional traits of the dominant species
Information of main species is in Table 7 . Colonizing species were herbs (57%) and shrubs (43%). Most species had widespread canopy; foliage density regular to sparse, only two species had profuse foliage; root system dominant was extensive and shallow (79% of species), in other cases had deep axonomorphic root shape (21%). All species have sexual reproduction; some herbs and one shrub maintain vegetative propagation as alternative reproductive system. All the species, being native to the area, are adapted to poor soils, dry environment, and have resistance to fire and cold, physical characteristics of the high mountains.
Discussion
Variation in physical and chemical characteristics of gullies cross section soils.
Soils of the micro-watershed are degraded by the erosion that occurs in the area and among its characteristics is low electrical conductivity and slightly alkaline pH. Texture indicates a soil with low water holding capacity, since most of the water infiltrates. Hydrological properties of these soils show a hydraulic conductivity that goes from moderately fast to very fast (Wischmeier and Smith 1978) . Soils of the micro-watershed revealed low Organic matter content. When comparing samples from the three slope positions of the gully, tops were the position most covered by vegetation.
Sediments retained by the live barriers are depositional material; therefore sediments present low fertility and low Organic matter content. This feature results opposite to the soil samples taken as reference, from isolated patches of plant cover; soil samples from those patches presented higher values of Organic matter. Other important properties of the sediments were, very fast hydraulic conductivity and greater Bulk density, contrary to surrounding soils. Similar results were documented by Cantón (1999) . 
Floristic Composition
Asteraceae, Poaceae and Fabaceae are the families with more genera in Mexico: 362, 166 and 92 species, respectively (Villaseñor 2004) , and these families are best represented in La Mixteca. Most species (64%) are present during the whole year. Author stated that because of their growth habit, herbaceous (67%) dominate over shrubby species (42%) and these latter duplicates the number of trees (18%). Such a proportional order was found in the referred gullies (45, 38 and 16% respectively, for herbs, shrubs and trees). The registered species are representative of dry lands and mostly found in highly degraded habitats (Cruz 1992) , eroded and modified by deforestation and cattle ranching. Several of the genera and species identified in gullies were cited by Cruz et al. (2013) The colonizing species of post-bioengineered gullies were herbaceous, and some native shrubby species stand out as adapted to drylands: Acacia schaffneri, A. farnesiana, Ipomoea murucoides, Tecoma stans, and Wigandia urens. In contrary to the hypothesis, these plants are shrubs; which means that plant colonization includes native herbaceous and shrubby species of the forest community bordering the gully area. This spatial occupation process of plants responds to a secondary succession in gullies, where the proposed IFC model is correctly represented.
Succession implies a change in the cover abundance value for different species, hence the importance of implementing the Braun-Blanquet evaluation technique instead of simplifying the records with just species presence-absence values. In the case of colonization explained by the IFC model, changes in the species dominance are due to their different growth rates, along with reproduction and survival. Thus, these important morpho-physiological traits should be considered for planning revegetation of degraded areas with native species. Gómez-Aparicio (2009) indicated such biological attributes were important to consider in rehabilitation plans. Successional model IFC has been observed in tropical semi deciduous forests regeneration (Van Breugel et al. 2007; Granados-Victorino et al. 2017) , because of pioneer species are present in mature habitats; or else, late species are in recovering forest areas. Table 6 .
Species position in the gullies cross section
Ordination axes explained near 22% of variance, which resulted from the total variation within data; this result (slightly higher than those advised in literature) is useful because as heterogeneity increases in a multivariable data set, upsurge noise and therefore lower amounts of explained variance are expected and accepted. Since any analytical tool is unable to capture all the variation, an ordination explaining 20% on a given axis is very informative (Peck 2010) . According to the results of the ordination and classification analysis, composition and distribution of the species growing in the watershed were determined by species position in the cross section of the gully.
Guilds of species occupied different position in the cross section of gullies; opposite result to the hypothesis what did say floristic composition is indifferent to the position in the cross section of the gully. Top position, where terrain is less steep, presents the most favorable conditions for vegetation development, thus increasing species richness and coverage.
Regarding position, ordination analysis rendered two clusters. One for the bottom of the watershed in deriving branches of the gully floor where milder conditions were observed because of the handmade stony dam. The other, located on the main channel of the gully, where great runoff occurs due to the highest flow velocity, carrying a great amount of sediment which prevents plant growth. The gully floor is the worst position for vegetation growth, so that only one site showed a record of species. However, it is expected that once bioengineering were properly established, midterm Table 6 (Taxa Sp1 and Sp2 were not identified).
sediment accumulation would associate with more plant coverage on the walls of the gully. Eventually, facilitating colonization will advance with the establishment of other species towards higher cover abundance values and more structured canopy development, as Burylo et al. (2007) have anticipated.
The process of filling the new available space then follows the path from the top onto the slopes to the gully floor. In the end, plants are expected to disperse on the gully floor, so long as the water stream flow would stop for some time or at least, it would reduce its speed.
Correspondence and cluster analysis clearly differentiate vegetation growing on the slope, which then distribute towards other positions. This trend corresponds to the findings of De Baets et al. (2009) who distinguished species with the capacity to develop onto the hillslope and identified their potential to improve slope stability and thus control erosion.
Proximity between two sites does not necessarily equal species composition along the three levels of the gullies cross section. As an example, two sites revealed equal species composition on tops but not on the hillslopes. This can be explained because there are differences in the drainage area of the gullies (17.15 ha in the barrier No. 6 and 1.91 ha in the barrier No.7). Consequently there are differences in the amount of runoff draining from sampled sites, which affects species survival and recruitment . Two other sites, located on the main gully with a similar drainage contribution area (21.21 and 17.15 ha, in sites 4 and 6 respectively) shared Amelanchier denticulata, a species that develops wide cover canopy and is propagated by rhizomes. This plant grows easily on parental material, rills or mounds formed by water erosion (Cruz 2005) , being then useful to improve landscape and soil condition without high maintenance costs. Other elements in the analysis are those species attributes which make them able to develop on each position.
Structural/functional traits of the dominant species
While their main features help us to understand why plants better develop in a specific position in the gully, it is essential to associate plant attributes with their capacity for sediment retention thus protecting soil against erosion (Erktan and Rey 2013) . Among the species growing on top, Bouteloua triaena and Hilaria cenchroides (grasses) stand out for their vegetative propagation ability. Dalea versicolor and D. lutea are distinct by their potential to establish in extreme weather conditions and poor soil conditions, apart from presenting a complex branching pattern. All these traits are advantages to control erosion (Erktan et al. 2013). Native Dalea lutea shows fast height growth (15-20 cm per month during rainy season) and is considered a good species to stabilize road embankments and hillslopes (Cruz et al. 2013 ). In particular, Dodonaea viscosa is a species used in gullies stabilization, due to its extensive root system which enables stability, and favors drought and fire tolerance (Duvauchelle 2009 ). It also develops stumps regrowth at ground surface, which increases plant cover, reaching up to 2 m height in 1.5 years. At this growth rate, it quickly covers road embankments of sandy soil, extremely poor in Organic matter, low phosphorus and severe low nitrates concentrations. These habit qualities indicate that even under severe restrictive conditions, growth potential is high at very low maintenance costs (Cruz et al. 2013 ). On hillslopes, Muhlenbergia rigida and Gymnosperma glutinosum show good development. These species have the advantage of an extended root system, which provides greater resistance to soil removal (Burylo et al. 2012 ). On the hillside, Reubens et al. (2007) determined that root system architecture also influences plants efficiency to stabilize the hillslopes and control erosion. Canopy density and leaf area are attributes positively related to the ability of the species to reduce erosion . Wigandia urens, an attractive shrub develops on hillslopes, shows abundant foliage density and wide cover. Baccharis heterophylla has been used by the inhabitants of the region as live barriers to gully erosion control, due to its high resistance to poor soils. The gully floor is less colonized; very few species can resist massive flow due to their structural features (De Baets et al. 2009 ). Castilleja tenuiflora, Galium fuscum and Salvia melissodora are herbaceous and shrubby plants showing wide coverage and extensive roots. These traits are the required features to prevail even against massive drainage flow. Key species to erosion control showed structural/functional traits contributing to the recovering of bare soil, in according to the third hypothesis.
Characterizing the vegetation that grows in gullies, after bioengineering practices implementation, allows knowing the inventory of the Initial Floristic Composition. IFC record is the basis for the systematic evaluation of changes in vegetation coverage to demonstrate in time, the positive impact of living barriers in sediment retaining for gullies restoration through stabilization. Living barriers allow water capture efficiency and vegetation recovery in degraded sites. And, above all, live barriers emphasize the positive value of self-recovering in gully floors, overcoming extensive ground losses. At the beginning with little local labor force, but, once the work establishes no more human intervention is required, nor intervention costs. As Petrone and Preti (2010) claim, by coupling bioengineering with further good management of native vegetation cover, and taking into account co-management decisions among stakeholders and other political-social actors (Borrini-Feyerabend et al. 2007; Costa et al. 2013) , the natural rehabilitation becomes sustainable.
Conclusions
Live barriers as bioengineering practice were successful to accumulate sediments, recover the ecosystem with native species adapted to environmental constraints, and to gain functionality with local participative support and minimal investment.
Pioneer vegetation in gullies exhibited correspondence with the recruitment progress of native seedlings and plant juveniles towards degraded areas. These individuals showed good height and coverage. Re-colonization of degraded areas included native pioneer to mature species, and different life forms.
Guilds of species showed preferential patterns in the spatial distribution through cross sections in gullies. Such knowledge about the spatial organization of species groups, allows generating plans for gullies rehabilitation, by using native plants as key species to specific locations; and taking advantage from structural and functional plant features to control severe erosion.
Cataloging initial floristic composition represents a key reference for monitoring and comparisons with the next floristic sequence implicit in gullies ecological succession; thus facilitating the eventual recovering of degraded zones. La Mixteca is a physiographic province of Sierra Madre del Sur, Mexico, whose landscapes have severely deep gullies. It is also an ecological and socioeconomic poor region, comparable to some other regions of the world. This research is novelty by linking traditional methods with applied ecology to locally amend a global problem, the gullies erosion, through locals' participative action using native species, and linking ecological knowledge as a co-management tool for natural remediation.
